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Abstract 
The purpose of this study was to determine the effectiveness of multisensory input on the 
discrimination and production abilities of a preschool aged child with a speech sound disorder. 
The study examined the effect of Van Riper' s traditional articulation intervention approach 
supplemented with multisensory cues taken from the Sound Strategies for Sound Production 
resource (Treatment B), in contrast to Van Riper's traditional articulation intervention approach 
alone (Treatment A). One male child, aged 4 years, 4 months, diagnosed with a mild-moderate 
speech sound disorder, participated in this single subject, alternating treatment study. Treatment 
was provided for 30 minutes, 3 days a week, for 6 weeks in a quiet room at the Eastern Illinois 
University (EIU) Speech-Language-Hearing Clinic (Clinic). Two speech sounds (/1/ and IS/) and 
one consonant cluster (/sp/) were individually targeted during both treatments. Each target was 
addressed for 6 sessions before moving on to the next target, and treatment types were 
counterbalanced during each set of 6 sessions. The Goldman-Fristoe Test of Articulation 2 
(GFTA-2) was administered pre- and post-treatment to determine change in the participant's 
speech. 
Both treatments proved to be effective in correcting the child' s speech sound errors. 
Although slight gains were evident during certain phases of treatment, no overall significant 
differences were found between the two treatment types. Despite this lack of significance, the 
post-treatment GFTA-2 results, and additional subjective data, suggested positive outcomes for 
the supplementation of multisensory input into a traditional articulation treatment approach. 
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As a child learns new sounds and words, mistakes often occur; however, when errors 
continue past a certain age, a speech sound disorder occurs. Speech sound disorders may be due 
to problems with articulation (making sounds) or phonological processes (sound patterns) 
(ASHA, 20 1 2). Whatever the source of the problem, many treatment approaches and techniques 
exist for speech sound disorders. Cognitive-linguistic treatment approaches are employed when 
the speech sound disorder is due to the use of simplification processes in one 's  speech. In 
contrast, a motor treatment approach is used when a speech sound disorder is due to difficulty 
with place, manner, or voicing of phonemes. 
Cognitive-linguistic and motor treatment approaches have proven successful in the 
remediation of various speech sound disorders. Although these treatment approaches work well 
with many clients, the efficiency and effectiveness of the techniques included in the approaches 
need further research. When traditional cognitive-linguistic or motor treatment approaches are 
not successful, additional techniques must be considered. In some cases, the new approach 
involves a combination of several techniques. One such technique, the use of multisensory cues, 
can supplement the CO!,rnitive-linguistic and motor treatment protocols. Multisensory cueing 
involves visual, auditory, tactile/kinesthetic, and cognitive cues used to help a child learn to 
focus his attention on the most important aspects of the speech movement (Fish, 20 1 1  ) . Most 
practicing clinicians use existing cueing systems or develop their own to provide their client with 
additional visual, tactile, and sequencing information (Gilbert & Swiney, 2007). 
Hand signal systems, such as Cued Speech (CS), Visual Phonics, Prompts for 
Restructuring Oral Muscular Phonetic Targets (PROMPT), and the Lindamood Phoneme 
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Sequencing (LiPS) program have become popular techniques used in speech therapy over the 
years. A newer multisensory approach, Sound Strategies for Sound Production, combines the 
use of signs and hand signals to indicate manner, place, and voicing of phonemes: tactile cues for 
placement and motor sequencing, visual cues for phoneme sequences, and written signals for 
transfer and maintenance (Gilbert & Swiney, 2007). 
Articulation treatment approaches and hand signal systems have been shown to have 
positive effects on the remediation of speech sound disorders. However, limited research is 
available on the effectiveness of supplementing multisensory cues, specifically those used in the 
Sound Strategies for Sound Production program, into a traditional articulation intervention 
approach. 
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Chapter II 
Review of Literature 
10 
Speech sound disorders require the combined use of many approaches and techniques in 
remediation to obtain desired results. Treatment methods utilized in the intervention of speech 
sound disorders commonly fall under one of two broad categories: the motor approach and the 
cognitive-linguistic approach. Although many treatment techniques are labeled as either motor 
or cognitive-linguistic, normal speech sound use involves aspects of both approaches (Bernthal 
& Bankson, 1 993). Therefore, a well-rounded remediation plan should involve aspects of both 
motor and cognitive-linguistic treatment methods. Several of these intervention strategies and 
techniques are described in detail in the following pages. 
Cognitive-Linguistic Treatment Approaches 
Phonological disorders, or disorders of speech sounds, affect the production and/or 
mental image of speech sounds. Speech sound disorders impact the way in which speech sound 
information is accessed and retrieved cognitively (Gierut, 1 998). The cognitive aspect of 
cognitive-linguistic treatment approaches provides the client with instruction on how to think 
about his or her speech movements and patterns, and how to understand the rules of speech 
sounds, in general . The linguistic aspect of cognitive-linguistic treatment, which has been a 
focus of intervention since the 1970s, incorporates the fact that all languages of the world are 
made up of sounds, or phonemes, which are combined to form meaningful words. In order to 
converse with one another, speakers of the same language must learn the sounds that make up 
their language (Williams, 2003 ). Linguistic methods of speech-sound treatment teach the child a 
phonemic rule for speech sound production, rather than addressing articulatory placement, per 
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se. Linguistic (phonemic) principles of intervention support change in the overall phonological 
skill level of the child. 
1 1  
Phonemes serve a linguistic function in languages, in that they are contrastive and used to 
distinguish meanings in a language. For example, the word pairs pat/bat and cup/cub have 
different meanings, signaled by the change of a single phoneme. Often, children with speech 
disorders collapse the contrastive phonemes that are present in the adult sound system of their 
language. For instance, a child who says /tu/ for both "Sue" and "two" has collapsed the 
contrasting phonemes /s/ and /ti. This merging of phonemes makes the meaning of children's 
words unclear. The speech-language pathologist (SLP) must then teach the child the differences 
between the two phonemes using contrastive therapy. All contrastive approaches are linguistic, 
because they focus on the meaning of what the child is saying, as well as the new speech rule the 
child needs to learn. Contrastive therapy is done by pairing the child' s error production with the 
correct target sound in order to show that the two phonemes indicate a difference in meaning 
(Williams, 2003 ) . 
Minimal Pair Therapy. There are multiple contrastive intervention approaches that 
differ in regard to the number of contrasts being addressed and the types of contrastive pairs that 
are created. Contrastive minimal pair therapy is the most common linguistic approach to 
phonological treatment. In minimal pair therapy, the target sound is differentiated from the 
child's error production for that phoneme. The comparison sound used is the child' s error 
production. For example, minimal pair therapy for a child who produced It/ for the target sound 
If I could include the following minimal pairs: "top" and "shop", "two" and "shoe", and "tip" 
and "ship" (Williams, 2003). 
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Maximal Oppositions Approach. A variation to the contrastive minimal pair approach 
is a strategy involving linguistic principles, titled maximal oppositions. This method is similar to 
the minimal pair treatment approach in that it still contrasts two sounds; however, the 
comparison sound used is no longer the child' s error production. The comparison sound should 
be one that is produced correctly by the child and must differ significantly from the target sound. 
Contrastive pairs for maximal opposition treatment might include: "me" and "she" or "my" and 
"shy". With the maximal oppositions approach, the child is able to keep a phonemic contrast 
between the pairs of words (Williams, 2003) .  
Treatment of the Empty Set. Another variation of contrastive therapy, called treatment 
of the empty set, differs from the other approaches in that both of the contrasted sounds are 
produced in error by the child. Therefore, the child is receiving treatment on two target sounds 
at the same time, as opposed to treatment on a single target phoneme. Examples of this approach 
might include contrastive pairs such as "ship" and "rip" or "shake" and "rake". In this case, the 
target I JI is produced in error and (Ir/) is chosen as the contrastive sound because it is also in 
error and is maximally distinct from I JI (Williams, 2003). 
Multiple Oppositions Approach. The final contrastive approach to phonological 
intervention is multiple oppositions. This approach has some similarities to minimal pair therapy 
in that the comparison sound used is the child's error production for the target sound. However, 
the main difference between the two is that the multiple oppositions approach treats several 
contrastive pairs simultaneously across an entire phonemic rule set. If the child produces /t/ for 
the sounds /s, k, tJ, tr/, an example of a contrastive set used in treatment for the word "tease", 
may consist of "sees", "keys", "cheese", and "trees" (Williams, 2003). 
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Cycles Phonological Remediation Approach. The Cycles Phonological Remediation 
Approach is a different type of cognitive-linguistic treatment protocol that does not involve the 
use of contrastive word pairs but is commonly used to treat phonological speech disorders. 
Effective in improving the development of intelligible speech, the Cycles approach targets 
simplification processes in a sequence and re-presents them as often as necessary, until the 
processes no longer occur in conversational speech. A cycle is defined as, "the period of time 
when optimal phonological patterns are targeted" (Hodson & Edwards, 1 997). The cycle usually 
varies in length between 6 to 1 8  hours, and each pattern is targeted between 2 to 6 hours. 
Phoneme targets are used in the Cycles approach to help children learn to produce patterns 
necessary for intelligibility. For instance, when a child needs help with final consonants, final /p/ 
may be targeted for an hour, followed by final /t/ for another hour. After those two hours of 
treatment, the next stimulable pattern, such as fronting, is the focus of treatment for at least 
another two hours (Hodson & Edwards, 1997). 
Once each cycle is completed, the child's speech is reassessed, and a conversational 
speech sample is taken. This provides the SLP with information on which patterns need to be 
recycled and which have already generalized to spontaneous speech (Hodson & Edwards, 1 997). 
It has been suggested that the phonological patterns chosen for the Cycles approach should 
follow a developmental sequence. Primary patterns, such as those involving /s/ clusters and 
liquids, should be targeted initially, followed by secondary patterns (i. e . ,  palatals and other 
consonant clusters) ,  and advanced patterns, which focus on multisyllabic words in older children 
who have difficulty with conversational speech (Hodson & Paden, 1 99 1 ). 
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Motor Approaches for Treatment of Speech Sound Disorders 
With regard to motor based treatment approaches for articulation disorders, there are a 
multitude of protocols available for use by the practicing clinician. Depending upon the exact 
errors displayed by the client, each of these motor treatment approaches offers a different way of 
improving articulation-related problems. Traditional motor, or phonetic, treatment approaches 
consider speech disorders as a peripheral motor problem; therefore, intervention is focused on 
the positions and movements of the articulators. 
Traditional Motor Treatment Approach. The stimulus approach, commonly referred 
to as the traditional approach, is a traditional motor treatment approach developed in 1 930 by a 
pioneer of the speech pathology field, Charles Van Riper (Williams, 2003). The traditional 
approach focuses on the motor production aspects of sounds, and on auditory training, or speech 
perception training, that precedes and accompanies sound production (Gordon-Brannan & Weiss, 
2007). This traditional approach is widely used; however, it may not be effective for multiple 
sound errors or rule-based errors (Williams, 2003). 
The individual misarticulated sound becomes the focus of treatment in the traditional 
approach (Gordon-Brannan & Weiss, 2007). The client must learn the correct movements and 
patterns for the target sound production as they unlearn the error patterns currently in use 
(Gilbert & Swiney, 2007). Because motor and auditory characteristics of the target sound must 
be made clear during treatment in order to be mastered, auditory perception training is 
emphasized, and sound production begins in isolation rather than in more complex articulation 
movements. Once the sound is elicited in isolation, it is produced by the client at various levels 
(i.e. , nonsense syllables, words, phrases, sentences, and spontaneous speech) through auditory­
visual stimulation (Gordon-Brannan & Weiss, 2007). After the sound is accurately produced at 
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the sentence level, the client must generalize the sound to conversational speech (Gilbert & 
Swiney, 2007). Often, one sound is practiced at a time as a way to minimize client confusion. 
The ultimate goal of the traditional approach is for the client to properly articulate the error 
sound in all words in which it occurs (Gordon-Brannan & Weiss, 2007). 
1 5  
A s  with many treatment protocols for speech sound disorders, the traditional approach is 
comprised of different stages. The first stage focuses on the "ear training" aspect and deals with 
the identification of the target sound as produced by the clinician. The client locates and isolates 
a target sound from the clinician's productions and must then discriminate it from other sounds. 
The next stage of treatment involves the client listening to himself. In this case, the speech 
perception training becomes a self-hearing or self-evaluating process. The client discriminates 
the target sound from the error sound by listening to his or her own speech and comparing an 
incorrect sound with the standard phoneme production. This self-evaluating process is continued 
throughout treatment due to the importance of the client continuously evaluating his or her own 
speech productions. Subsequent steps in the traditional approach include elicitation and 
stabilization of the speech sound. Several methods may be used to gain elicitation of the sound, 
including: progressive approximation (shaping), auditory stimulation, phonetic placement, sound 
modification, and facilitating contexts. Once the target sound has been stabilized, the final step 
includes transfer and carryover, in which the client develops a feedback system that will scan 
utterances and automatically identify and correct any errors that occur (Gordon-Brannan & 
Weiss, 2007). 
Multiple Phonemic Approach. Developed in 1 975 by McCabe and Bradley (as cited in 
Williams, 2003, p. 1 1 5 ), the multiple phonemic approach was designed to improve multiple 
articulation errors. This intervention program is divided into three phases: 1 .  Establishment, 2 .  
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Transfer, and 3 .  Maintenance. Each of these phases consists of  specific steps that lead to the 
goal for that stage. Each of the steps specifies the stimuli used to elicit the response, a 
description of the response, the schedule of reinforcement used, and the criterion level for each 
step. If the child is able to meet the initial criterion test (i .e . ,  repeating each of the consonant 
sounds in isolation 5 times in succession in three different stimulus conditions), they then move 
on to using the error sounds in syllables, then in words, next in sentences, followed by using the 
sounds in reading, and finally in conversational speech. It has been noted that after 6 to 8 weeks 
of daily therapy (one hour per day) in which the multiple phonemic approach has been utilized, 
most children with multiple articulation errors can be understood (Creaghead, Newman & 
Secord, 1 989). 
Monterey Articulation Program. Another phonetic intervention approach is the 
Monterey articulation program, developed by Baker and Ryan in 1 97 1  (as cited in Williams, 
2003, p. 1 1 5) .  In this program, it is assumed that sounds are learned motor behaviors. Step-by­
step, "recipe-like" instructions are used to address the client's articulation errors. Despite its 
tediousness, the Monterey articulation program is good for clients needing a highly structured 
sequence for motor drills (Gordon-Brannan & Weiss, 2007). 
Paired-Stimuli Approach. An additional motor treatment method, the paired-stimuli 
approach, was designed by Weston and Irwin in 1 97 1  (as cited in Williams, 2003, p. 1 1 5). The 
belief with this intervention approach is that behavioral reinforcement paradigms aid the 
generalization from one context to others (stimulus-response generalization). A pairing of words 
method is used in this approach, where a key word is paired with target words in which the target 
sound is  not correctly produced. The paired-stimuli approach builds on behaviors in the child' s  
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inventory and has a high response rate; however, a limitation could be that one must train key 
words if the child cannot produce the sound correctly in a word (Williams, 2003). 
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Although developed in 1930, the traditional Van Riper approach i s  the articulation 
(phonetic) intervention approach most widely used today (Williams, 2003). Clinicians 
continually search for methods to employ that will make therapy effective and efficient, and 
often use components of several different motor approaches during treatment (Gordon-Branann 
& Weiss, 2007). 
Tactile-Kinesthetic Techniques 
Along with the cognitive-linguistic and motor approaches to speech sound treatment, 
tactile-kinesthetic techniques can be added into treatment methods to facilitate new motor 
patterns for phoneme production. Articulation learning requires coordination of muscular 
behaviors used in speech, control of the air current, and facial expression. Due to these learning 
requirements, the feeling of correct articulation movements must be learned by those who have 
misarticulations (Gordon-Brannan & Weiss, 2007). Therefore, in this intervention technique, the 
clinician uses his/her own hands to manipulate the client 's  articulators. Tactile cues are 
commonly used in tactile-kinesthetic techniques, and are provided by physically touching parts 
of specific articulators (e.g. ,  lips, cheeks, tongue, jaw) to supply visual and sensory input to aide 
in intervention. This manipulation helps the client recognize where the movement begins, how 
much tension or pressure is needed, the overall shape and direction of the movement, and the 
timing of the movements. The clinician is teaching the client to use their tactile and kinesthetic 
senses to actually feel the way the target sound is correctly produced and to gain information 
about the image of the target sound through perception of muscle movement. (Creaghead, 
Newman & Secord, 1 989). 
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Moto-Kinesthetic Speech Training. One type of tactile-kinesthetic treatment that relies 
heavily on tactual cues is called moto-kinesthetic speech training (Hodson & Paden, 1 983). In 
this treatment, the SLP physically maneuvers external parts of the client 's  speech mechanism 
(i .e . , external mouth, jaw, nose, and neck regions). The manipulations done by the clinician 
indicate where the movement is to take place, the direction the articulators are supposed to move, 
and the manner in which the target sounds are to be produced. The SLP produces the sound 
while manipulating the client 's  articulators. The client is also watching the clinician's face, 
simultaneously receiving kinesthetic, tactile, auditory, and visual stimulations. Through the 
SLP ' s  manipulations of the articulators and modeled productions of the sounds, the client is able 
to connect the articulation movements with the auditory input and learn to articulate sounds 
(Gordon-Branann & Weiss, 2007). 
It has been observed that children accurately produce target sounds sooner when they 
receive combined auditory and tactile stimulation, as presented in the moto-kinesthetic speech 
training model (Hodson & Paden, 1983). Today, many clinicians use a wide variety oftactile­
kinesthetic treatment approaches in order to elicit speech sounds and aid in speech sound 
production. 
Hand Signal Systems 
Cued Speech. Cued Speech (CS) is a 40-year-old hand signal system invented by 
physicist Orin Cornett (as cited in Portolano, 2008). Often paired with the acoustic mode of 
spoken language, CS is currently the only method in which the entire structure of the English 
language is provided visually to the learner in everyday communication. Portolano (2008) states 
that this invented system can be used to visually communicate a complete, phonemic 
representation of a spoken language, through the use of hand shapes and hand movements in 
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specific placements near the face in combination with the mouth shapes of spoken language. CS 
was created to provide deaf people with visual access to the phonemic structure of consonant­
vowel languages, and is used internationally in homes, schools, and communities where deaf 
learners have limited access to the spoken form of their native language. This system was also 
invented as a tool to improve English literacy levels in the deaf community. Grammatical, 
semantic, and visual prosodic features (i.e . ,  duration, stress, inflection, and tone) can be 
displayed in face-to-face communication through the CS system (Portolano, 2008). 
Although CS is commonly used with the hearing impaired population, its integration of 
multiple senses which stimulate various brain regions makes the CS system well suited to help 
clients with many types of special needs. Such special needs include speech and language 
impairments, Autism or other Pervasive Developmental Disorders, auditory processing 
difficulties, Deaf-Blindness, physical disabilities, Down Syndrome and other developmental 
disabilities or cognitive impairment, and Attention Deficit Disorder (Baber, 2007). 
Several cued languages exist among the CS system, one of which is entitled Cued 
American English (CAE). This variety of English is conveyed completely through the CS visual 
mode. CAE consists of eight hand shapes, four hand placements around the mouth, and four 
mouth shapes, to represent syllabicated segments of spoken languages. The symbols resulting 
from these hand shapes provide visual representation of phonemes, which would be unavailable 
to the eye in lip-reading. The visual symbols are combined to form morphemes, which are then 
built upon to construct more complex units, such as complete words and sentences. The four 
different hand placements around the mouth are used to differentiate between vowels that look 
the same on the mouth, like in the words but, bit, bet, and beet. While the placement of the hand 
indicates the vowel, the shape of the hand signifies the consonant, which must also be paired 
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with one of the four mouth shapes. Variations of the visual symbols of cueing (i .e . , cueing the 
same symbol with both hands) can be done to add emphasis to a message. Portolano (2008) 
states that learning the CS system consists of memorizing the locations and hand shapes for the 
1 1  vowel sounds, 4 diphthongs, and 25 consonants of American English, and can be learned 
within 1 2  to 20 hours; however, speed and fluency take longer to develop. Studies have been 
done to assess the effectiveness of Cued Speech on speech and language abilities, as well as 
certain cognitive skills, such as rhyming, remembering, reading, and spelling. 
20 
Nicholls and Ling ( 1 982) studied a group of profoundly deaf children who had been 
taught with CS at school since the age of three years. The results showed that the speech 
reception scores of these children improved from approximately 30% for both syllables and 
words in the lip-reading condition, to more than 80% when using lip-reading plus cues. These 
authors also stated that the children's average speech reception scores in the lip-reading plus cues 
condition were within the same range as normal hearing listeners (Nicholls & Ling, 1 982). 
Another study (Leybaert & Charlier, 1 996) hypothesized that if, in fact, the unclear 
nature of lip-reading is the reason for the poor quality of the phonological representations 
(speech sounds) of deaf persons, a system clarifying lip-reading, such as that of CS, should 
positively affect the quality of speech representations and rhyming skills. A secondary 
hypothesis in this same study focused on the connection between spelling and poor phonological 
representations in those who are deaf Leybaert and Charlier ( 1 996) hypothesized that being 
exposed to a visual system like Cued Speech, that completely specifies necessary phonological 
information, may have a strong impact on the phoneme-to-grapheme mappings (spelling) of 
young, hearing-impaired children. The results of this study showed that if deaf children are 
exposed to an adequate input system, such as CS, they behave similarly to normal hearing 
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children in many situations. This indicates that it is possible for hearing-impaired children to 
develop nonnal phonological representations associated with the three R's (rhyming, 
remembering, and reading) (Leybaert & Charlier, 1996). 
2 1  
Visual Phonics. See the Sound/Visual Phonics, commonly referred to as Visual Phonics, 
is a multisensory hand signal system that represents all of the sounds of the English language 
with a hand-shape cue and a corresponding written symbol. The parent of a hearing-impaired 
child formed the basic framework of Visual Phonics in the late 1 970s. According to 
Montgomery (2008), this system can be used with literacy skill development, as well as with 
individuals who have communication disorders. Visual Phonics can be included in any literacy 
activity where sound awareness or sound/letter connections are being implemented. The hand­
shape cues used in Visual Phonics are tied kinesthetically to the production of the English 
sounds, whereas the written symbols correlate with the position of the hand or the movement of 
the hand in a certain hand shape, or cue. An example of a hand-shape cue used in Visual 
Phonics would be flicking the index finger off of the thumb to show the release of the tongue 
from the alveolar ridge when producing the sound /ti. The use of the hand-shape cues combined 
with the written symbol help children differentiate initial, medial, and/or final sounds, especially 
between similar sounds like /ti and /di. The cues also provide hard-of-hearing children with 
visual, tactile, and kinesthetic information about the phonemes of the English language. Visual 
Phonics hand-shapes and written symbols can also be used to facilitate skills in other areas, such 
as vocabulary, reading fluency, and text comprehension (Montgomery, 2008). 
Young children who are at risk for reading failure often have difficulty differentiating 
between the sounds of the language in words, and therefore, have difficulty associating the 
sounds with their written form (letters). Research has been conducted to look at the effectiveness 
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of Visual Phonics in early reading intervention. Trezek and Wang (2006) investigated the 
impact of Reading Mastery I Curriculum, a phonics-based reading curriculum, supplemented by 
visual phonics on the beginning reading skills of hearing impaired children. Results showed that 
all of the children demonstrated improvements in word reading, pseudoword reading, and 
reading comprehension. 
Improvements on rhyming judgments and decoding were noted in a similar study. Cihon 
et al. (2008) tested the effectiveness of the See The Sound/Visual Phonics system through the use 
of the Dynamic Indicators of Basic Early Literacy Skills, 6111 Edition (DIBELS) (Good, 
Kaminski, Smith, & Laimon, 200 1 )  standardized test. Visual Phonics intervention was provided 
to low perfonning children, and pre- and post-intervention improvement in specific literacy skills 
was tested with the DIBELS. Post-intervention results showed gains for each child in almost 
every area of the DIBELS, with the largest gains being in the areas of word use fluency and 
phoneme segmentation fluency (Cihon, Garnder III, Morrison, & Paul, 2008). 
Prompts for Restructuring Oral Muscular Phonetic Targets. Prompts for 
Restructuring Oral Muscular Phonetic Targets (PROMPT) was created as a treatment for speech 
production disorders in the late 1 970's  by Deborah Hayden ("The Prompt Institute", 20 1 1 ). This 
multidimensional approach is based in accepted neuromotor principles of speech production 
(Rogers et al., 2006). In PROMPT, several movement criteria and coordinative actions are 
connected with each sound (i.e., voicing, jaw height, facial-labial contraction, and lingual 
independence) (Grigos, Hayden, & Eigen, 20 1 0). The main idea behind PROMPT is that touch 
is a primary sensory modality that can be used to develop, rebalance, or restore speech motor 
control; supply a foundation for combining hearing and vision in developing concepts and 
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expressive language; and enhance social-emotional interaction and trust between the client and 
clinician (Rogers et al. ,  2006). 
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In the PROMPT approach, the clinician provides the client with systematic tactile­
kinesthetic input (prompts) to guide movement of the articulators during sound production 
(Grigos et al . ,  20 1 0). The prompts provide the client with information about speech parameters, 
such as place of contact, amount of jaw opening necessary for each sound, resonance and 
phonation, muscles used, duration of sound, manner of production, and coarticulation. There is a 
specific prompt for each vowel, diphthong, and consonant in the English language. For each of 
these sounds, tactile cues are provided by the clinician to display the previously mentioned 
speech parameters. Using the tactile cues gives the clinician some control of the client 's  
articulators. Clients undergoing the PROMPT treatment approach are given the number of cues 
they need at the time, with most of the prompts being provided during earlier stages of treatment. 
Fewer cues are provided as treatment progresses until the client is able to produce the target 
sounds without the clinician's physical or visual tactile cues (Gordon-Branann & Weiss, 2007). 
Several research studies have evaluated the effectiveness of PROMPT treatment. 
One study in particular, consisted of a single subject design which examined the effectiveness of 
PROMPT intervention on ten young, nonverbal children with autism. The participants received 
I 2  I -hour weekly sessions of therapy and daily I -hour home intervention provided by their 
parents. Prior to treatment, each child had spontaneous use of fewer than 5 words per day. Upon 
the completion of PROMPT treatment, 8 of the I 0 children used 5 or more new functional words 
spontaneously, and spoke much more frequently per hour (Rogers et al. ,  2006). 
Grigos et al. (20 IO) looked at articulator movement and efficiency of speech production 
before, during, and after a period of PROMPT treatment. The results of this study revealed 
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changes in articulator movement and consonant/vowel accuracy in the production of trained and 
untrained words throughout the short period of PROMPT treatment. The treatment appeared to 
have influenced jaw control, which in tum improved phoneme productions. The improved 
articulator movements supported the idea that tactile input facilitates changes in speech motor 
control (Grigos et al . ,  20 1 0). 
Lindamood Phoneme Sequencing. The Lindamood Phoneme Sequencing (LiPS) 
(Lindamood & Lindamood, 1998) program provides specific instruction for students with poor 
phonemic awareness skills. Phonemic awareness focuses on smaller units of sounds, and as 
research indicates, is the foundation for reading and spelling success when paired with 
phonological awareness. Gaining awareness that words are made by combining individual 
sounds, helps develop strong decoding and encoding skills (Carahaly, 2008). 
Many children have trouble discriminating sounds within words. They are able to see the 
letters correctly, but cannot detect and correct their errors in reading and spelling. This causes 
decoding errors (e.g. , "steam" for "stream" or "imagination" for "immigration"), spelling errors 
(e.g. ,  "gril" for "girl" or "eqeutment" for "equipment"), and pronunciation errors (e.g. , "death" 
for "deaf' or "flusterated" for "frustrated"). When reading, speaking, or spelling, children often 
add, omit, or reverse sounds in words. Children who cannot judge the sequence of sounds within 
spoken words cannot fully grasp necessary reading and spelling skills (Carahaly, 2008). 
The LiPS program teaches children to "feel" the actions of their lips, tongues, and vocal 
chords, and to notice and label the actions. With the ability to "feel sounds," children can learn 
to count, identify, and order sounds within words. Children also become aware of the mouth 
movements which produce speech sounds. This awareness turns into the child' s way of 
identifying sounds within words and allows the child to become self-correcting in reading, 
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spelling, and speech. This motor kinesthetic feedback is then used to begin reading and spelling. 
The LiPS program helps to develop the sensory-cognitive processes involved in reading and 
spelling, and is recommended for children who need to greatly increase their encoding/decoding 
abilities upon no longer continuing with traditional speech therapy (Carahaly, 2008). 
Sound Strategies for Sound Production. Sound Strategies for Sound Production 
(Gilbert & Swiney, 2007) is a multisensory approach based on current phonological and motor 
training practices that focuses on developmental and perceptual difficulties in auditory and oral­
motor sequencing skills. Gilbert and Swiney (2007) noted that clients diagnosed with severe 
articulation disorders tended to view speech sounds as one large group. Their approach provides 
a framework for phoneme recognition, categorization, and production (Gilbert & Swiney, 2007). 
The initial step of the Sound Strategies treatment approach is to teach the client phoneme 
recognition. This is done by presenting phoneme contrasts, progressing from general to specific. 
The phoneme contrasts are shown in ways that are easily identified, labeled, or illustrated in a 
manner which is helpful to the client. Each speech sound class (i .e . ,  stops, fricatives, nasals, 
glides, affricates, and liquids) is given a label to describe its manner of production. For instance, 
the label for stops is "stop and pop"; fricatives are "windy"; nasals are "hummers", and so on. 
Each speech sound class is then paired with a sign. Examples of signs include a stop sign for the 
stops, wind blowing for the fricatives, and a nose for the nasals. The sign used for individual 
phonemes is an actual photograph of the target sound during production. This photograph, 
representing a physical model, provides a two-dimensional, monochromatic, and stationary clue, 
allowing the client to focus on the essential elements of phoneme production. To indicate 
voicing on the photographs, a colored border matching the phoneme class is placed around the 
phoneme photograph (Gilbert & Swiney, 2007). 
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The next step in the Sound Strategies for Sound Production approach is to pair each 
phoneme with a hand signal. Based on manner, place, and voicing, each phoneme has its own 
hand signal, and each cognate pair has a unique hand signal. To indicate voicing, the larynx is 
touched as the hand signal is made. The basic hand signals represent the position of the 
articulators and the movement or manner of production. For example, the hand signals for stops 
all have a popping motion paired with a sign of placement. The change in position of the hand 
corresponds with the change in position of the articulators during production of the speech 
sound. Gilbert and Swiney (2007) provide the following instructions to produce the hand signal 
for lb/: 
1 .  Use your free hand to touch your larynx to indicate voicing. 
2 .  Close index and middle fingers on the thumb, making tight contact. Say, "This i s  the 
loud, lips stop and pop sound. We put our lips together. . .  " 
3 .  Release the tight contact of your fingers in  the same manner as you would release 
your lips for the production of lb/. Say, " . . . and pop out the loud lb/." 
These hand signals can also be used as cues for sequencing (Gilbert & Swiney, 2007). 
The last part of this multisensory approach uses a written signal. Each consonant has a 
written cue that can be used with printed material to improve intelligibility and transfer during 
oral reading. The written signals are intended to signify the physical production of phonemes 
and can be written on or beneath existing print. These cues help with phoneme production and 
reading fluency. Differences between voiceless and voiced phonemes in a cognate pair are 
distinguished by the color used for the written signal (e.g. , pink for unvoiced /p/ and red for 
voiced lb/) (Gilbert & Swiney, 2007). By combining the above hand signal systems with the 
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aforementioned motor and cognitive-linguistic approaches, a multisensory cueing technique is 
created. 
Combined Motor and Cognitive-Linguistic Approach 
Multisensory Cueing Techniques. Like the moto-kinesthetic approach, other tactile­
kinesthetic treatment approaches involve multisensory stimulation. The multisensory cueing 
approach uses auditory discrimination, visual recognition, cognitive understanding, and 
kinesthetic awareness of phoneme production, in addition to instruction in oral motor planning 
and sequencing, to improve articulation skills (Gilbert & Swiney, 2007). 
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Primary types of cues used in a multi sensory cueing approach may include visual (what 
the client sees), auditory (what the client hears), tactile/kinesthetic/proprioceptive (what the 
client feels), and cognitive (what the client thinks about) .  Visual cues provide the client with 
something to look at, such as having the client watch the SLP's articulators while the sound is 
modeled. Hand signals, manual signs, written letters/words, and flashcards with pictures and 
printed words also provide the client with helpful visual cues. Auditory cues, as used in several 
treatment approaches, provide the client with an auditory model to process and then imitate. 
Tactile cues deal with the sense of touch on the skin. Tactile input is received during speech 
when the articulators contact one another (e.g. , lip contact when producing bilabial sounds); 
however, in treatment, the SLP can provide the client with tactile cues by touching and moving 
their articulators. Cognitive cues provide the client with a way to think about speech 
movements. This is done through specific instruction, such as, "Put your tongue between your 
teeth to make the "th" sound", or through association ("Be sure to use your 'humming sound' at 
the end. ) In addition to the multisensory cues, therapists always provide the client with specific 
feedback about the accuracy of their production of the target sound (Fish, 20 1 1  ) .  
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Several successful multisensory treatment approaches involve the use of hand signals. 
Hand signal systems have been created to exclusively deliver visually specified infonnation 
about the phonological differences of spoken language (Leybaert and Charlier, 1 996). These 
cues are often helpful in physically displaying the place, manner, and voicing of target sounds, as 
well as the placement of the articulators used for specific speech sounds. When implementing a 
hand signal system, the SLP uses certain finger/hand positions or hand gestures to represent a 
specific phoneme or series of phonemes in order to cue the client to produce the specified 
phoneme or sequence of phonemes. Hand cues can be used to represent individual phonemes or 
can be combined to assist accurate productions of consonant clusters, syllables or entire words 
(Fish, 20 1 1 ) .  
Purpose o f  this Study 
Articulation intervention approaches and hand signal systems have been shown to have 
positive effects on the correction of speech sound errors. Limited research is available regarding 
the effectiveness of articulation intervention on the correction of speech sound errors when 
supplemented with multisensory treatment techniques. The purpose of the present study is to 
determine the effects of the addition of multisensory input into a traditional articulation 
intervention approach. The multisensory training will emphasize auditory discrimination, visual 
recognition, and kinesthetic awareness of phoneme production, in addition to instruction in oral 
motor planning and sequencing. The following research questions will be addressed: 
1 .  Does the addition of multi sensory techniques to a traditional articulation treatment 
approach improve the discrimination abilities of a preschool child with a speech sound 
disorder when targeting the phonemes Ill, I JI, and the consonant cluster /sp/? 
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2. Does the addition of multisensory techniques to a traditional articulation treatment 
approach improve the production abilities of a preschool child with a speech sound 
disorder when targeting the phonemes Ill, I JI, and the consonant cluster /sp/? 
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One male child, GH, aged 4 years, 4 months, participated in this study. Participant 
selection was based on the following criteria: (a) below average scores on the Brigance 
Preschool Speech/Language Screening-II (Brigance, 2005); (b) mild-moderate phonological 
delay as determined by the Total Occurrences of Major Phonological Deviations (TOMPD) on 
the Hodson Assessment of Phonological Patterns, Third Edition (HAPP-3) (Hodson, 2004); (c) 
nonnal receptive language skills as determined by the Peabody Picture Vocabulary Test, Fourth 
Edition (PPVT-JV) (Dunn & Dunn, 2007); (d) nonnal hearing and vision based on results from 
the Brigance Preschool Screening-II, and ( e) no previous or current speech-language therapy. 
GH' s  standard score on the PPVT-IVwas 1 1 1 , which was within the high average range for his 
age. He passed hearing and vision screenings previously administered by a school speech­
language pathologist. The participant received an overall score of 88/ 100 on the Brigance 
Preschool Speecl11Language Screening-II, and a score of 52 according to the TOMPD on the 
HAPP-3, placing GH in the range for a mild-moderate phonological delay. 
Initial behavioral observations indicated GH experienced difficulty in separating from his 
mother. This separation difficulty led to a lack of participation and crying during initial 
treatment sessions. Once GH became more comfortable with his new surroundings, the crying 
and lack of participation resolved; however, his attention and listening skills continued to 
fluctuate throughout the treatment period. Overall, GH participated appropriately in the sessions 
and was motivated to improve his speech sounds. 
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Procedures 
A single subject, alternating treatment with no baseline design was used to examine the 
effectiveness of Van Riper's traditional articulation approach by itself, and Van Riper' s  
traditional articulation approach applied in conjunction with the Sound Strategies for Sound 
Production: A Multisensory Approach for Improving Intelligibility (SSSP). The SSSP protocol 
relies on the use of hand signals, visual cues, songs, and phoneme labels to assist with target 
sound correction. The participant's HAPP-3 test results indicated only two phonological 
processes, liquids and consonant sequences/clusters, could be considered major potential target 
patterns. The Goldman-Fristoe Test of Articulation 2 (GFTA-2) (Goldman & Fristoe, 2000) was 
also administered, which indicated production errors on 1 1  phonemes and 1 5  consonant clusters. 
GH was stimulable for many phonemes in error on this assessment; therefore, the traditional 
articulation treatment approach was selected for intervention. The GFTA-2 was administered 
again post-treatment in order to determine the participant' s  gains. 
Independent Variables 
According to Barlow and Hayes ( 1 979), an alternating treatment design is "the fast 
alternation of two or more treatments in a single subject." Unlike regular single subject designs, 
the alternating treatments design does not require a baseline phase; however, a type of baseline 
data is suggested to be collected whenever possible (Richards, Taylor, Ramasamy, & Richards, 
1999). In this study, GH' s GFTA-2 pre- and post- treatment scores were used as baseline data. 
Van Riper' s traditional articulation approach was employed as Treatment A, while Treatment B 
represented the use of Van Riper's  traditional approach plus the SSSP. While both interventions 
included Van Riper' s articulation treatment, SSSP multisensory cues were incorporated with Van 
Riper' s articulation therapy so that intervention was enhanced by hand signals, visual cues, 
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phoneme labels, and songs. Treatments were randomly assigned to each day of therapy. The 
clinician made sure the treatment days were counter-balanced in order to prevent the client from 
knowing the order of the treatments. 
Commonalities 
Commonalities between the alternating treatments included the following: 1 )  the 
provision of treatment for thirty minutes, three days a week, for six weeks; 2) treatment was 
administered in a quiet room at the Eastern Illinois University (EIU) Speech-Language-Hearing 
Clinic (Clinic) by the researcher, a speech-language pathology undergraduate student; 3 )  two 
speech sounds (i.e . ,  /I/ and I J /) and one consonant cluster (i .e . ,  /sp/) were individually targeted 
during both treatments; 4) each target was addressed for 6 sessions before moving on to the next 
target; 5 )  both interventions included Van Riper's traditional articulation treatment approach; 6) 
therapy sessions included activities in which the participant was required to discriminate the 
target sounds, then produce the target sounds at the isolation and word initial levels; 7) activities 
were games which required drill work; 8) speech sounds were addressed at increasingly complex 
linguistic levels during three stages of Van Riper's  articulation training program (i.e . ,  auditory 
perception-isolation, auditory perception-discrimination, and production-initial position of 
words. )  
Treatment A 
Van Riper' s traditional articulation treatment approach (Treatment A) was used during 3 
of the 6 sessions devoted to each individual sound/cluster. On these days, three stages of Van 
Riper' s articulation training program were utilized (i .e. , auditory perception-isolation; auditory 
perception-discrimination; and production-initial position of words). Prior to beginning, the 
target sound or cluster was described and demonstrated for the child (e.g. ,  "The sound /I/ is made 
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with your tongue up, behind your teeth" or "The I JI sound is made by pushing your lips out and 
keeping your teeth together"). During the auditory perception-isolation phase, GH was presented 
with 1 0  sounds, in isolation, spoken by the student clinician. Some of the sounds were the target 
sound for that day, and others were sounds from different phoneme classes. After each sound 
was made, the participant was required to state whether or not he heard the target sound. A plus 
or minus was written down, depending on whether or not GH answered correctly. After 5 
responses, the child was allowed to take a turn at a game in order to maintain motivation. When 
l 0 responses had been recorded, the auditory perception-discrimination phase began. GH was 
presented with 1 0  words, some beginning with the target sound and some not. Requirements for 
this phase were the same as the sounds in isolation, and a turn was again taken after every 5 
responses. 
Upon completion of the auditory perception-discrimination phase, the researcher and GH 
looked into a hand-held mirror and practiced producing the target sound/cluster in isolation. The 
child was reminded how to correctly produce the sound and instructed to watch his mouth in the 
mirror and see if he could make his look like the student clinician's .  After a few tries and 
successful productions, the session progressed on to the production-initial positions of words 
phase. For this phase, motivating games such as fishing, basketball, or matching were used. Ten 
flashcards with pictures on them of words which started with the target sound/cluster were used. 
If fishing was being played, the child would be required to use the fishing pole to pick up one of 
the flashcards. Once the flashcard was released from the pole, GH was required to say the word 
on the card. If the target sound or cluster was said incorrectly, the researcher would provide 
feedback and have him say the word again. A plus or minus was marked down according to 
whether or not the participant said the target sound(s) correctly in the word. 
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Treatment B 
The alternate treatment protocol added multisensory techniques from the SSSP approach 
to the steps already described for Treatment A When using SSSP, each phoneme is given a 
nickname for the phoneme class in which it belongs (e.g. , fricatives are "windy" sounds), a class 
sign (e.g., a picture of wind for the fricatives), and a phoneme label (e.g. , the If I fricative is the 
"be quiet sound"). Production instructions involving theses aspects were presented to the client. 
The researcher demonstrated the production of the target sound and provided GH with a picture 
of a child producing that sound. The hand signal for the speech sound( s) in error was then 
implemented. Hand signal cues were not used during the auditory perception-discrimination 
phase in order to avoid providing answers to the client as to what sound was being made. 
Songs provided in the SSSP program were introduced and sung with the child following 
the production-isolation phase. The songs incorporated all aspects of the multisensory technique 
(i .e . ,  hand signals, phoneme labels, and visual cues). When the multisensory cues were 
implemented, the researcher verbally produced the target sound as the cue was being provided. 
The participant was not required to produce the hand signals; however, GH was not discouraged 
ifhe independently did so. The sounds and words presented during the auditory perception­
discrimination phase, and the production-initial position of words phase, were different than 
those used during Treatment A; however, the sounds and words remained in the same phoneme 
classes. For example, if the target sound was /1/, and the sounds /p, 1, w, v/ were used during the 
discrimination phase for Treatment A, the sounds for this phase of Treatment B would include 
lb, 1, j ,  fl. 
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Dependent Variables 
The participant demonstrated difficulty with production of 1 1  phonemes and 1 5  
consonant clusters, as evidenced by results on the GFTA-2. The three targets chosen for this 
study were Ill, I J I, and /sp/. The dependent variables were correct discrimination and production 
of the phoneme or consonant cluster at the isolation and initial word level. 
Data Analysis 
Data were recorded during each phase of the therapy session. Correct and incorrect 
discriminations and productions were charted on a daily data sheet. Percent accuracies were 
recorded for each data point. Data were graphed for analysis through visual inspection. 
Descriptive statistics, including mean and range, were calculated for each target sound(s). 
Reliability of the findings was proven by replication across the three targets. 
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Chapter IV 
Results 
The data collected during intervention was analyzed and the results found are stated in 
the following sections. Each target sound/cluster was individually analyzed. The following 
graphs depict accuracy levels of Treatment A compared to Treatment B .  
Articulation Assessment Pre- and Post- Treatment Results 
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The participant was administered the GFTA-2 pre- and post- treatment as a baseline 
measurement. GH received a raw score of 38, which converted to a standard score of 77 and a 
percentile rank of 1 0  on the pre-treatment assessment. A standard score of 77 is greater than one 
standard deviation below the mean, indicating below average articulation development. On the 
post-treatment assessment, the participant received a raw score of 29, which converted to a 
standard score of 85 and a percentile rank of 1 7. GH's standard score of 85 was within the 
normal range, indicating average speech production for a child his age. This increase in the 
child 's  standard score provided evidence that the 6 weeks of articulation intervention improved 
GH's  speech sound errors. Results from the pre- and post- treatment assessments are displayed 
in Table 1 .  




Initial Medial Final Initial Medial Final 
in error 
/fl s s 
/di -- -- --
I.ii w 
If I f s s s 
Ill w w -- w --
/r/ w w -- w w --
/9/ f s s s s s 
/v/ y b s b s 
/s/ f 
/z/ f s 
!'61 n d d d 
lbV bw bw 
/br/ bw bw 
/dr/ d3r d3r 
/fl/ fw fw 
/fr/ fw f w 
/gV gw gw 
/gr/ gw gw 
/kl/ kw kw 
/kr/ kw kw 
/pV pw pw 
lsV fw f w 
/sp/ f 
/st/ f 
/sw/ f I 
/tr/ tw tw 
Standard 77 85 
Score 
Table 1. Pre- and post- treatment responses and scores on the GFTA-2. 
Analysis of Target Sound 1 :  IV 
The initial target sound, /1/, was targeted with Van Riper's traditional articulation 
treatment approach (Treatment A) for three sessions and Van Riper' s approach supplemented 
with the Sound Strategies for Sound Production multisensory techniques (Treatment B) for three 
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sess10ns. Data for each of the six treatment sessions, in the counter-balanced order in which they 
occurred, are displayed in Figure 1 .  
The participant was unable to produce /1/ during the pre-treatment assessment, and 
substituted the target sound with /w/. GH discriminated /1/ in isolation when produced by the 
clinician with 90% accuracy over the three Treatment A data points (i .e . ,  data point equals 10  
attempts of  production of the target sound(s)). This was achieved with 70% accuracy over the 
three Treatment B data points. An average accuracy of 80% was demonstrated throughout the 
six auditory perception-isolation data points. Accuracy over the six data points in the isolation 
discrimination phase varied from 57%-100% (range = 43) accuracy. 
GH discriminated /1/ in the initial position of words when produced by the clinician with 
69% accuracy for the three Treatment A data points. Over the three Treatment B data points, 
discrimination was demonstrated 60% accuracy. An average accuracy of 65% was demonstrated 
throughout the six auditory perception-discrimination data points. Accuracy over the six data 
points in the initial position of words discrimination phase varied from 57%-70% (range = 13)  
accuracy. 
The participant produced /1/ in the initial position of words with 73% accuracy over the 
three Treatment A data points; production achieved 83% accuracy for the three Treatment B data 
points. An average accuracy of 78% was demonstrated throughout the six production- initial 
position data points. Accuracy over the six data points in the production phase varied from 40%-
1 00% (range = 60) accuracy. 
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Figure 1. Results of articulation intervention done with and without multisensory input on the 
target sound /1/. 
Analysis of Target Sound 2: IS I 
The second target sound, I JI, was also targeted with Treatment A for three sessions and 
Treatment B for three sessions. Data for each of the six treatment sessions, in the counter-
balanced order in which they occurred, are displayed in Figure 2.  
The participant was unable to produce I JI during the pre-treatment assessment, and 
substituted the target sound with /fl. GH discriminated I JI in isolation when produced by the 
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clinician with 83% accuracy over the three Treatment A data points, and 93% accuracy over the 
three Treatment B data points. An average accuracy of 88% was demonstrated throughout the 
six auditory perception-isolation data points. Accuracy over the six data points in the isolation 
discrimination phase varied from 80%-1 00% (range = 20) accuracy. 
GH discriminated I JI in the initial position of words when produced by the clinician with 
53% accuracy for the three Treatment A data points, and with 77% accuracy for the three 
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Treatment B data points. An average accuracy of 65% was demonstrated throughout the six 
auditory perception-discrimination data points. Accuracy over the six data points in the initial 
position of words discrimination phase varied from 40%-80% (range = 40) accuracy. 
The participant produced If I in the initial position of words with 73% accuracy over the 
three Treatment A data points, and 70% accuracy for the three Treatment B data points. An 
average accuracy of72% was demonstrated throughout the six production-initial position data 
points. Accuracy over the six data points in the production phase varied from 50%-90% (range = 
40) accuracy. 
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Figure 2. Results of articulation intervention done with and without multisensory input on the 
target sound I JI. 
Analysis of Target Consonant Cluster 3: /sp/ 
The final target, consonant cluster /sp/, was once again treated with Van Riper's 
traditional articulation treatment approach for three sessions and Van Riper' s approach 
supplemented with the Sound Strategies for Sound Production multisensory techniques for three 
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sess10ns. Data for each of the six treatment sessions, in the counter-balanced order in which they 
occurred, are displayed in Figure 3 .  
The participant was unable to produce /sp/ during the pre-treatment assessment, and 
substituted the target consonant cluster with /f/. GH discriminated /sp/ in isolation when 
produced by the clinician with 77% accuracy over the three Treatment A data points, and 90% 
accuracy over the three Treatment B data points. An average accuracy of 83% was demonstrated 
throughout the six auditory perception-isolation data points. Accuracy over the six data points in 
the isolation discrimination phase varied from 50%-1 00% (range = 50) accuracy. 
GH discriminated /sp/ in the initial position of words when produced by the clinician with 
57% accuracy for the three Treatment A data points, and 70% accuracy over the three Treatment 
B data points. An average accuracy of 63% was demonstrated throughout the six auditory 
perception-discrimination data points. Accuracy over the six data points in the initial position of 
words discrimination phase varied from 50%-90% (range = 40) accuracy. 
The participant produced /sp/ in the initial position of words with 73% accuracy over the 
three Treatment A data points. This was done with 77% accuracy for the three Treatment B data 
points. An average accuracy of 75% was demonstrated throughout the six production-initial 
position data points. Accuracy over the six data points in the production phase varied from 60%-
90% (range = 30) accuracy. 
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Figure 3. Results of articulation intervention done with and without multisensory input on the 
target consonant cluster /sp/. 
Overall Differences 
In order to compare the overall effectiveness of Van Riper' s traditional articulation 
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treatment approach alone as compared to Van Riper's traditional articulation treatment approach 
supplemented with the Sound Strategies for Sound Production multisensory techniques, percent 
accuracies for each phase of treatment are displayed in Table 2. 
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Targets Treatment Phases Treatment A 
Isolation 90% 
/I/ Discrimination 69% 
Production 73% 
Isolation 83% 
!JI Discrimination 53% 
Production 73% 
Isolation 77% 
/sp/ Discrimination 57% 
Production 73% 













An improved performance was evident for Treatment B during the /l/ production-initial 
position of words phase, the I JI auditory perception-isolation and discrimination phases, and all 
three phases of treatment for the target consonant cluster /sp/. Although these differences in 
performance were apparent, a large, consistent difference between Treatment A and Treatment B 
was not found. All percentages displayed in Table 2 varied from 53%-93%. Because none of 
the percentages were under 50% accuracy, both treatments proved to be effective in correcting 
GH' s speech sound errors. 
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The purpose of this study was to determine the effectiveness of traditional articulation 
intervention compared with traditional articulation intervention supplemented with multisensory 
input (i .e . ,  hand signals, visual cues, songs, and phoneme labels) on the discrimination and 
production abilities of a preschool-aged child with a speech sound disorder. Both treatment 
types proved to be effective in correcting the participant's  speech sound errors. Although slight 
gains were evident during some of the auditory perception-isolation and discrimination phases 
which incorporated the multisensory cues, no overall significant differences were evident 
between the two treatment types. Despite the lack of statistical significance, the post-treatment 
GFTA-2 results and additional subjective data suggested positive outcomes for the 
supplementation of multisensory input into a traditional articulation treatment approach. 
The participant began the study with a standard score of 77 on the GFTA-2. He had 1 1  
phonemes and 1 5  clusters in error. After 6 weeks of intervention, GH obtained a standard score 
of 85 on the GFTA-2, with only 9 phonemes and 1 3  clusters in error. Each of the phonemes and 
consonant cluster targeted in this study were produced correctly in the initial position on the 
post-treatment assessment. 
Parental reports also provided evidence that the multisensory input had an impact on the 
participant. GH' s mother reported that after one of the Treatment B therapy sessions for the 
target sound /1/, the participant was singing the multisensory song ("lick and fick (i.e . ,  stick), lick 
and fick") in the car on the way home. Observations during the individual therapy sessions 
further supported the addition of multisensory input into traditional articulation intervention. On 
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Treatment A days in which no multisensory cues were provided, the participant often used the 
hand signal for the sound( s) being targeted. Even though this action was ignored during 
Treatment A days, GH repeated this action on multiple occasions. There were also instances in 
which the participant requested to sing the multisensory song on Treatment A days. Overall, it 
appeared that the multisensory input helped the client recall and remember the articulatory 
features of the target sound(s). 
Although results were not significant, the examples above and the subject 's  improved 
GFTA-2 scores indicated the effectiveness of Treatment B .  Even though both treatments were 
effective, the multisensory input did in fact make the abstract concepts of speech sounds more 
concrete for the child; therefore, helping to improve his speech sound errors. 
Relationship to Previous Research 
Limited research exists regarding the use of multisensory cues in speech-language 
intervention, despite the fact that multiple SLPs report using some form of multisensory input 
during their treatment sessions. The current study supports previous research addressing the 
effectiveness of incorporating hand signal systems and multisensory techniques into speech­
language therapy. 
Elleseff (20 1 1 )  reported that, based on her own personal clinical experience, using a 
multisensory approach to learning rather than auditory and visual approaches alone, her clients 
demonstrated improved task participation, were able to understand the material quicker, and 
were able to recall learned information several sessions later. Although no statistical evidence 
was reported, observations and clinical impressions led Elleseff to believe that using a 
multisensory approach with clients greatly improved their learning abilities, which was also the 
case in the present study. 
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Findings of the current study were similar to outcomes from Hampton's (20 12) study, 
which incorporated multisensory input into articulation intervention in the form of the visual 
phonics hand signal system. Results of the study found that when used with traditional 
articulation intervention, visual phonics cues supported speech production development for a 
child with a phonological disorder. Findings from Hampton's study also demonstrated that a 
longer intervention time was required to master speech sound errors when using traditional 
articulation intervention alone, as compared to articulation intervention supplemented by visual 
phonics hand cues (Hampton, 20 12). 
Grigos, Hayden, & Eigen (20 10) found improvements in the production of trained and 
untrained words after a short period of PROMPT treatment, an intervention approach which uses 
tactile cues as a form of multisensory input. Although not in the field of speech-language 
pathology, research by Cook and Goldin-Meadow (2006) found that presenting information in 
more than one modality is associated with greater learning. They also found that listeners are 
better able to understand the meaning in a speaker' s words when the message is conveyed in 
gesture and speech rather than speech alone. 
Clinical Implications 
Multiple conclusions can be made from the current study. Traditional articulation 
intervention alone and articulation intervention supplemented by multisensory input are both 
beneficial in improving a child' s speech sound errors. Due to GH having only a mild-moderate 
articulation delay, learning would have likely occurred with either treatment method. However, 
though not significantly seen in the data, the addition of multisensory input was observed to 
provide greater gains in the recall and correction of the target sound(s). 
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The researcher found it natural to incorporate the multisensory input into the therapy 
sessions, and had difficulty instructing the participant on how to produce the correct sound 
without using the hand signals, visual cues, songs, and phoneme labels. In addition to increasing 
the child's awareness of the place, manner, and voicing of the target phonemes and consonant 
cluster, the multisensory cues seemed to hold the subject' s  attention and decrease unwanted 
behaviors during the sessions. Not only is the addition of multisensory input effective in 
improving speech sound errors, it is also cost-effective and easy to implement. Although the 
methodologies are not backed by research, several therapy resource books are available which 
outline hand signals, gestural cueing systems, and multisensory techniques. After purchasing 
these relatively inexpensive books, no other supplemental materials are required. Clinicians can 
quickly learn the steps to incorporate multisensory approaches without additional training. 
Limitations and the Need for Future Research 
The current study was a single subject design; therefore, only one participant was 
included. Enlarging the study to include multiple subjects that meet the same criteria as GH is 
necessary to be able to generalize findings of this study. An additional limitation in the design of 
the current research was that the alternating treatment design encouraged learning as treatment 
progressed. Although the different treatment sessions were counterbalanced in order to prevent 
the subject from knowing the order of the treatments, improvement was seen from one session to 
the next. Therefore, it was difficult to tell whether or not the improvement was due to the 
specific treatment used in each session, or due to the fact that the child was learning with each 
treatment type and gradually mastering the target sound(s). Also, only two phonemes and a 
consonant cluster were targeted in this study. It is unknown whether the current findings would 
be the same with multiple phonemes. 
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The subject in this study had a mild-moderate delay. Due to the neurotypical nature of 
this child, it is likely that improvement would have occurred with any type of speech sound 
intervention. Much of today's  literature focuses on the benefits seen when utilizing hand signal 
systems or other multisensory approaches with children who have more severe language, 
cognitive, and/or motor programming deficits. One such disorder is childhood apraxia of speech 
(CAS). Multiple treatments for this severe speech sound disorder exist, just like with any other 
speech sound disorder; however, the best practices for the treatment of CAS are unknown. Many 
clinicians are starting to look towards multisensory approaches for answers. Daniel (2009) found 
that frequent motor practice of speech sounds in many different contexts with multisensory cues 
can greatly improve the intelligibility of a child with CAS.  These findings, along with other 
supporting facts on the effectiveness of multisensory input, indicate the importance of further 
research on the effectiveness of supplementing traditional speech sound therapy with 
multisensory input for children with severe speech sound disorders or cognitive impairment. 
In addition to using multisensory input with clients who have from more severe disorders 
or cognitive impairment, further research needs to be done to compare the different multisensory 
systems. As with all treatment approaches, one type of intervention may work better than 
another in certain situations. With the current lack of research regarding multisensory systems, 
clinicians have a more difficult time deciding which type of multi sensory input to use in order to 
gain the best results. By comparing all of the systems and techniques currently available, 
clinicians will be able to provide effective, evidence-based practice to their clients in need of 
multi-modal intervention. 
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Conclusions 
Van Riper' s traditional articulation treatment approach has been an effective intervention 
method for decades. Today's clinicians advocate the effectiveness of incorporating multisensory 
input into their treatment sessions; however, minimal research has been conducted to support 
these beliefs. Multisensory input provides the client with visual, auditory, tactile/kinesthetic, and 
cognitive cues regarding the production of speech sounds, instead of auditory alone, as in 
traditional treatment approaches. 
This study provided information on the benefits of supplementing traditional articulation 
intervention with multisensory input for a preschool child with multiple speech sound errors. 
The addition of hand signals, visual cues, songs, and phoneme labels, although not statistically 
significant, was found to have a positive effect on the speech sound errors of the participant. 
As further research is implemented on the effectiveness of multisensory systems, speech­
language pathologists will have an additional , evidence-based treatment method to consider 
when deciding upon the best intervention approach for their clients. 
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Appendix A 
CONSENT TO PARTICIPATE IN RESEARCH 
Using Multisensory Input to Supplement Articulation Intervention 
You are invited to participate in a research study conducted by Caitlin Maxheimer and Jean 
Smitley from the Department of Communication Disorders and Sciences at Eastern Illinois 
University. Your participation in this study is entirely voluntary. Please ask questions about 
anything you do not understand, before deciding whether or not to participate. 
• PURPOSE OF THE STUDY 
54 
The purpose of this study is to determine the effectiveness of a traditional articulation approach 
to intervention in conjunction with multisensory cues (e.g. hand signals, written symbols, and 
visual representations) in improving the speech production abilities of a preschool child with a 
speech sound (phonological) disorder. 
• PROCEDURES 
If you volunteer to participate in this study, you will be asked to: 
Receive therapy over a two month time period, 3 days per week, 30 minutes each day, for 1 8  
total therapy sessions. Treatment will alternate between a multisensory approach (i .e . ,  using 
hand signals, written symbols and visual representations of the sounds in error) and a traditional 
articulation approach (i .e. , the approach normally used when treating speech sound disorders). 
The researcher and child will meet in a room separate from all other persons at the location. The 
researcher will  use picture cards, visual diagrams, auditory models, games and activities, and a 
mirror during the therapy sessions. 
The testing and treatment will be performed by Caitlin Maxheimer, an undergraduate student in 
speech pathology. All treatment will be supervised by certified speech pathologist, Jean Smitley. 
The treatment will be videotaped with a digital video recorder. Recording is necessary for 
detailed observation and transcription of the child's speech sounds. The recordings will be stored 
on a secure departmental server at EIU, with access only by the researchers. The videos will be 
deleted at the completion of the study. 
• POTENTIAL RISKS AND DISCOMFORTS 
Overall, risks are considered minimal . The child will participate in the treatment in a 1 on 1 
setting with the researcher. The faculty supervisor will introduce the child to the student 
researcher and make sure he feels comfortable talking to her prior to the initial therapy session. 
This study will not pose any safety or health concerns. If the child experiences any apprehension 
(which is highly unlikely), they may choose to discontinue their participation. 
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• POTENTIAL BENEFITS TO SUBJECTS AND/OR TO SOCIETY 
This study will likely improve certain aspects of the child's speech sound disorder; therefore 




Any information that is obtained in connection with this study and that can be identified with you 
will remain confidential and will be disclosed only with your permission or as required by law. 
Confidentiality will be maintained by means of using pseudonyms on all documents. The 
documents will be kept in a locked file cabinet in the supervisor's office. Only the primary 
researcher and supervisor will have access to any data. When results are summarized for the 
thesis no initials or names will be given. The information will be destroyed three years after the 
thesis is completed in the Spring 20 13 .  All sessions will be recorded on a flip-video camera. 
These videos will be saved on a secured drive that only the primary researcher and supervisors 
will have access to. The videos will be destroyed three years after the thesis is completed in the 
Spring 20 1 3 .  
• PARTICIPATION AND WITHDRAWAL 
Participation in this research study is voluntary and not a requirement or a condition for being the 
recipient of benefits or services from Eastern Illinois University or any other organization 
sponsoring the research project. If you volunteer to be in this study, you may withdraw at any 
time without consequences of any kind or loss of benefits or services to which you are otherwise 
entitled. There is no penalty if you withdraw from the study and you will not lose any benefits to 
which you are otherwise entitled. 
• IDENTIFICATION OF INVESTIGATORS 
If you have any questions or concerns about this research, please contact Caitlin Maxheimer or 
Jean Smitley at (2 1 7)58 1 -27 12  or EIU Speech-Language-Hearing Clinic, 600 N. Lincoln Ave. , 
Charleston, IL 6 1 920. 
• RIGHTS OF RESEARCH SUBJECTS 
If you have any questions or concerns about the treatment of human participants in this study, you 
may call or write : 
Institutional Review Board 
Eastern Illinois University 
600 Lincoln Ave. 
Charleston, IL 6 1 920 
MUL TISENSORY INPUT AND ARTICULATION INTERVENTION 
Telephone: (2 1 7) 5 8 1 -8576 
E-mail: eiuirb@www . eiu.edu 
56 
You will be given the opportunity to discuss any questions about your rights as a research subject 
with a member of the IRB. The IRB is an independent committee composed of members of the 
University community, as well as lay members of the community not connected with EIU. The 
IRB has reviewed and approved this study. 
__ I voluntarily agree to participate in this study. I hereby consent to the participation of 
�������������������-, a minor/subject in the investigation 
herein described. I understand that I am free to withdraw my consent and discontinue my child's 
participation at any time. I have been given a copy of this form. 
OR 
__ I decline participation in the study for , a 
minor/subject. 
Signature of Minor/Handicapped Subject's Parent or Guardian Date 
I ,  the undersigned, have defined and fully explained the investigation to the above subject. 
Signature of Investigator Date 
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Appendix B 
October 1 0, 20 1 2  
Caitlin Maxheimer 
Communication Disorders and Sciences 
Thank you for submitting the research protocol titled, "Using Multisensory Input to Supplement 
Phonological Intervention" for review by the Eastern Illinois University Institutional Review 
Board (IRB) .  The IRB has approved this research protocol following an expedited review 
procedure. IRB review has determined that the protocol involves no more than minimal risk to 
subjects and satisfies all of the criteria for approval of research. 
This protocol has been given the IRB number 12- 124.  You may proceed with this study from 
1 0/9/20 1 2  to 1 0/8/20 13 .  You must submit Form E, Continuation Request, to the IRB by 9/8/20 13  
if you wish to continue the project beyond the approval expiration date. 
Prior to commencing the study, please obtain a letter of permission to conduct the study 
from the Immanuel Lutheran Church preschool, and forward the letter to the EIU Office 
of Research and Sponsored Programs. 
This approval is valid only for the research activities, timeline, and subjects described in the 
above named protocol . IRB policy requires that any changes to this protocol be reported to, and 
approved by, the IRB before being implemented. You are also required to inform the IRB 
immediately of any problems encountered that could adversely affect the health or welfare of the 
subjects in this study. Please contact me, or the Compliance Coordinator at 5 8 1 -8576, in the 
event of an emergency. All correspondence should be sent to: 
Institutional Review Board 
c/o Office of Research and Sponsored Programs 
Telephone: 5 8 1 -8576 
Fax: 2 1 7-58 1 -7 1 8 1  
Email: eiuirb@www. eiu.edu 
Upon completion of your research project, please submit Form G, Completion of Research 
Activities, to the IRB, c/o the Office of Research and Sponsored Programs. 
Thank you for your assistance, and the best of success with your research. 
Richard Cavanaugh, Chairperson 
Institutional Review Board 
Telephone: 5 8 1 -6205 
Email : recavanaugh@eiu.edu 
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Appendix C 
November 2, 20 1 2  
Caitlin Maxheimer 
Communication Disorders and Sciences 
Thank you for submitting proposed modifications to the research protocol titled "Using 
Multisensory Input to Supplement Articulation Intervention", IRB number 1 2- 1 24, for review by 
the Eastern Illinois University Institutional Review Board (IRB). The IRB has reviewed and 
approved your proposed modifications to the protocol (change in treatment approach, change in 
time and number of sessions, change in study location). The approval is effective 1 1/2/20 12.  You 
may continue with your research through 1 0/8/20 13 .  
The approval of  this protocol and its modifications i s  valid only for the research activities, 
timeline, and subjects described in the above named protocol . IRB policy requires that any 
changes to this protocol be reported to, and approved by, the IRB before being implemented. 
You are also required to inform the IRB immediately of any problems encountered that could 
adversely affect the health or welfare of the subjects in this study. Please contact me, or the 
Compliance Coordinator at 58 1 -8576, in the event of an emergency. All correspondence should 
be sent to: 
Institutional Review Board 
c/o Office of Research and Sponsored Programs 
Telephone: 5 8 1 -8576 
Upon completion of your research project, please submit Form G, Completion of Research 
Activities, to the IRB, c/o the Office of Research and Sponsored Programs. 
Thank you for your assistance, and the best of success with your research. 
Richard Cavanaugh, Chairperson 
Institutional Review Board 
Telephone: 5 8 1 -6205 
Email: recavanaugh@eiu.edu 
